On the other hand, the amide moiety in drugs plays an important role in drug-receptor 49 complex formation; the presence of carbonyl groups permits carboxamides to serve as 50 hydrogen-bond acceptors, whereas in primary and secondary amides they act as hydrogen-51 bond donors. 3-carboxamides, 10 substituted-benzofuran-2-carboxamides, 2 indole-2-carboxamides, 11 and 68 derivatives of benzoin. 12 As part of our ongoing research in the synthesis of heterocyclic 69 compounds with pharmacological interest, the present work describes the synthesis and 70 characterization of a new series of compounds having an indole-2-carboxamide core 71 structure tailored with a motif bearing thiosemicarbazone. In addition, the biological activity 72 of these newly prepared compounds were evaluated in vitro against human colon carcinoma 73 127.5 (CH), 129.2 (CH), 131.9, 137.3, 138.8, 139.5, 160.3, 160.6, 164.7, 174.4 
In vitro cytotoxicity 205
In vitro evaluation of cytotoxicity effects associated with the examined compounds was 206 performed according to the protocol described in the ISO 10993-5 guide. 16 In brief, cells were 207 seeded at a density of 8× 10 3 cells per well in 96-well plates in an appropriate medium. In all 208 assays, the drugs were dissolved in DMSO immediately before the addition to cell cultures 209 and equal amounts of the solvent were added to control cells. At the end of the exposure 210 period. The MTT (3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl tetrazolium bromide) (Dorset, 211 UK) assay was carried out as previously described. 16 The yellow tetrazolium dye of MTT 212 was reduced by metabolically active cells into an intracellular purple formazan product. 213
Absorbance values of each well were determined with a microplate enzyme-linked immuno-214 assay (ELISA) reader equipped with a 570-nm filter. Survival rates of the controls were set to 215 represent 100% viability and untreated cultures were used as controls groups. Each 216 experiment was repeated 3 times. IC 50 concentrations were obtained from the dose-response 217 curves using Graph Pad Prism Software 5 (San Diego California USA, www.graphpad.com). 218
Analysis of caspase-3 enzyme activity 219
The caspase-3 colorimetric assay kit (BioVision Research Products, Milpitas, CA) was 220 used to assess changes in caspase-3 activity after treatment with the examined compounds. We assume that these products are obtained by attack of the sulfur atom in 12-15 at the 243 alpha carbon of chloroacetic acid under the mechanism of nucleophilic substitution reaction, 244 where the chlorine atom was the leaving group. Thereafter, an intracyclization-condensation 245 reaction was conducted, in situ, between the primary amino group and carbonyl of the amide 246 in 12-15 to afford the final products 16-19. However, the reversed sequence, i.e., the 247 cyclization step happening prior to nucleophilic substitution might not be excluded. The 248 methylene carbon in 16-19 resonates at about 33 ppm and is thus upfield shifted compared to 249 its position in chloroacetic acid (ca. 40 ppm); this is probably due to the weaker withdrawing-250 inductive effect of sulfur compared to the chlorine atom. In this regard, various cyclic 251 amidine compounds were prepared under microwave irradiation and in presence of an apoptotic pathway, we assessed the caspase-3 enzyme activity using the caspase-3 305 colorimetric assay. Initiation of caspase-3 pathway 14-15 is a characteristic of apoptosis and 306 can be employed in cellular assays to evaluate activators and inhibitors of the "death 307
cascade." To verify the apoptotic effects of the examined compounds on HCT, cells were 308 incubated with either 0.1 mM or 0.2 mM of each compound for 48 h and changes in caspase-309 3 activities were detected and measured. Results showed that there is a substantial increase in 310 caspase-3 activity in a dose-response manner for each tested compound. Indeed, increasing 311 the concentration of the examined compound resulted in further increase in caspase-3 activity 312 relative to the untreated cells control (Fig. 3) . Compound 18 was the most potent HCT116 313 inhibitor and apoptosis inducer among prepared molecules. 314 
